Plasma membrane phospholipid translocation in the mouse peritoneal macrophage: differential response to stimulation of eicosanoid production.
The metabolism and translocation of exogenously introduced plasma membrane phosphatidylcholine (PC) having the fluorescent fatty acid analog aminocaproyl NBD (N-nitrobenzo-2-oxa-1,3 diazole) (NBD-PC), in the sn2 position was studied in cultured murine peritoneal macrophages using biochemical and morphological techniques. Following labeling of the cell plasma membrane at 2 degrees C by vesicle lipid exchange, macrophages were warmed in the presence or absence of pharmacological stimuli of eicosanoid production and release. Fluorescence microscopy indicated that the phospholipid was translocated to an internal cellular pool upon stimulation with zymosan. In contrast, the membrane PC analog was primarily metabolized and released after being found diffusely associated with the cytoplasm in macrophages stimulated with the calcium ionophore A23187. Evidence obtained by double labeling zymosan-treated macrophages with NBD-PC and a monoclonal antibody directed against a lysosomal membrane protein demonstrated that the fluorescent lipid is internalized in association with the zymosan particles and both are found in lysosomes. The results suggest that multiple pathways exist in peritoneal macrophages which target plasma membrane PC into different cellular compartments for hydrolysis and conversion to eicosanoid products and release from cells.